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@ Trensformaleur d'lntenslte pour courant continu et alternate. 

© Le transformateur comprend deux noyaux ferromagne- 
tfques (11, 12} dont Tun (1 1) seulement presente un entrefer 
(13) dans leque! est loge un element magnfetosensible (3). Le 
courant passant dans renroulement prlmalre (10) peut etre 
continu ou alternatif et Indult dans le noyau (11) un champ 
magnetique correspondant qui permet d'obtenlr un signal 
sur I'element (3). Ce signal est ampllfie par rampllficateur (8) 
qui fournit le courant dans I'enroulement secondaire. 

Lorsque la frequence du courant traversant renroule- 
ment (10) depasse une certalne valeur (quelques kHz), le 
gain de I'amplificateur (8) diminue. Cependant, la reponse 
de I'ensemble n'est pas alteree car les frequences elevees 
sont blen transmlses & I'enroulement secondaire par le 
noyau (12) qui est dlmenslonne en consequence. 
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Description 

Current transformers for direct and alternating currents are already known comprising a magnetic 
circuit consisting of a core having an air gap and carrying two windings, an element sensitive to the 
magnetic field prevailing in the air gap, this element providing an electric signal dependent on the 
magnetic field, an amplifier controlled by said signal, this amplifier feeding one of the two windings in 
such a direction that it tends to cancel the magnetic field which gives rise to said electric signal, a 
current measuring device being connected in series with the winding fed by the amplifier 

Transformers of this type provide complete satisfaction for measuring direct currents and for 
alternating currents of relatively low frequency. However, when the frequency of the alternating 
currents increase, the response of the system diminishes mainly because of the leakage flux due to 
the air gap, on the one hand, and as a function of the frequency response of the amplifier on the 
other hand. 

This invention has its object to improve the dynamic performances of current transformers of said 
type. This result is obtained thanks to the fact that the magnetic circuit comprises a second 
ferromagnetic core not having an air gap, this second core being coupled magnetically to the first 
core by said windings. 



The accompanying drawing shows a known device and, by way of example, an embodiment of the 
device that is the object of the invention. 

FIG. 1 represents the known device. 

FIG. 2 represents said embodiment. 

FIG. 3 is a diagram of the response curve of the transformer of FIG. 1. 
FIG. 4 is a diagram of the response curve of the transformer of FIG. 2. 



In the known device, illustrated in FIG. 1, a transformer consists of a rectangular-shaped 
ferromagnetic core 1. This core 1 exhibits an air gap 2 in which an element 3 sensitive to the 
magnetic field prevailing in this air gap is placed. This element 3 can particularly consist of a Hall- 
effect cell. This cell is fed by a current supplied by two batteries 4 and 5 mounted in series and whose 
connection point is grounded. When cell 3 is placed in a magnetic field crosswise to its plane, it gives 
rise to a voltage between two electrodes 6 and 7 placed perpendicular in relation to the current which 
goes through it. This voltage is applied to an amplifier 8 whose gain is very high and whose output 
feeds a secondary winding 9 which surrounds core 1. In the drawing, this winding 9 has been 
represented on a branch different from the one containing cell 3 for more clarity, but as a rule, this 
secondary winding is placed on the branch in which cell 3 is found. 

As soon as a magnetic field acts on cell 3, the amplifier causes the flow, in winding 9, of a current 
which must cancel its magnetic field producing said voltage and due to the flowing of the current in a 
primary winding 10 which consists more often of a simple rectilinear conductor. The current flowing in 
secordary winding 9 is measured by an ammeter A, which gives an indication proportional to the 
current flowing in primary winding 10. 

Three operating states can be distinguished. They are shown diagrammatically by FIG. 3. 

(a) Static or slightly dynamic state, from fO to f1: 

In this case the amplifier calls for the fundamental relation of perfect transformers, applicable even 
for direct currents. The flux in the magnetic core is zero, the ampere-turns going through the 
secondary winding are equal to the ampere-turns of the primary winding. 

(b) Transition state, from f1 to f3, delimited by poles p1 and p2: 

Zone f1 to f2 is due to the frequency gain transfer characteristic of the amplifier. Zone f2 to f3 is 
characterized by the weakening of the secondary signal at low frequencies due to the presence of the 
air gap. 

(c) Dynamic state from f3 to fx1 : 
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The unit behaves like a current transformer. 

FIG. 2 illustrates diagrammatically an embodiment of the transformer that makes possible much 
higher dynamic performances. For this purpose, the transformer comprises two ring-shaped magnetic 
cores 11 and 12 placed side by side. Core 11 exhibits an air gap 13 in which a Hall-effect cell is 
placed, such as element 3 of FIG. 1. This cell is fed by batteries 4 and 5 and its output drives a high- 
gain amplifier 8. Core 12 is separated form core 11 by a value sufficient to prevent it from 
magnetically short-circuiting the magnetic field in air gap 2. 

Ferromagnetic core 12 does not have an air gap and it is dimensioned to provide a correct response 
from a frequency lower than f1 and up to a frequency fx2. 

In summary, pole p2, corresponding to the lower cutoff frequency of the current transformer itself, 
formed by ferromagnetic core 12 and the windings, is located at a frequency lower than pole p1 , 
corresponding to the cutoff frequency of the amplifier. Thus, the cutoff frequency of the unit is linear 
from fO to fx2 which is greater than the frequency fx1 of the known device. 

Of course, numerous variant embodiments can be provided. Actually, the ferromagnetic cores do not 
necessarily have to be ring shaped or be placed side by side. According to a variant, one of the cores 
could be placed inside the other, which gives a compact design. It is also possible to provide that 
magnetic circuit 12 can consist of two ferromagnetic cores placed coaxially and on both sides of core 
11 with air gap. 

Donnees fournies par la base de test d'esp@cenet - 12 
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Revendications 

I claim: 

1. A current transformer for measuring direct and alternating currents in a conductor, comprising: a 
magnetic circuit including a first ferromagnetic core and a second ferromagnetic core magnetically 
coupled to said first core, said cores being disposed about the conductor so that a magnetic field is 
induced in said cores by the current in said conductor, only said first core having an air gap and a 
Hall effect element positioned within said air gap for producing an electric signal dependent on the 
magnetic field induced in said first core, a winding wound about at least said first core, an amplifier 
connected to receive said electric signal as an input, said amplifier producing an output signal, 
means for applying said output signal to said winding in a direction tending to cancel the magnetic 
field induced in said cores by the conductor, and a current measuring device connected in series with 
said winding for measuring the current in said winding, which is proportional to the current in the 
conductor. 

2. The transformer as claimed in claim 1, wherein said cores are ring-shaped and positioned in 
coaxially alignment with respect to one another. 

3. The transformer as claimed in claim 2, wherein said cores each have inner and outer dimensions 
that are approximately equal to each other and said cores are positioned side by side, and said 
winding being a coil wound around both said cores to magnetically couple said cores together. 

Donnees fournies par la base de test d'esp@cenet - 12 
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